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Combine in varying relative proportions a plurality of reference signals 
having different phases into a data sampling signal having an interpolated 
phase in response to a plurality of digital phase control signals 






Sample the serial data signal at data sample times according to the data 
sampling signal to produce data samples, and at phase sample times offset 
in phase relative to the data sample times to produce phase samples 
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Examine data samples to detect occurrences of low-to-high 
and high-to-low data sample transitions 
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Determine whether the data sample times are early or late 
with respect to optimum symbol sample times based on 
phase samples near detected data sample transitions 












Derive the phase error (such as an early or late decision 
signal) indicative of whether the data sample times are 
early or late 
















Process the phase error over time (i.e., many samples) to derive a phase 
control command including one of phase-advance, phase-retard, or 
phase-hold (when the data sample times tend to be Late, Early, or on-Time, 
respectively) 






Rotate the plurality of digital phase control signals and correspondingly the 
interpolated phase of the sampling signal in response to the phase control 
command such that the sampling signal and the serial data signal are 
phase aligned with one another 
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Short-term filter phase error to derive a 
short-term phase adjust signal 



Estimate a frequency offset Aco between 
sampling signal and serial data signal 
(e.g., Long-term filter phase error to derive 
the frequency estimate) 






Generate phase rotate commands to 
compensate for the short term phase 
offset and the frequency offset Aco, based 
on the short-term phase adjust signal and 
frequency offset estimate 















Rotate the phase control signals and 
correspondingly the interpolated phase of 
the sampling signal in response to the 
phase rotate commands such that the 
sampling signal and the serial data signal 
are phase aligned and frequency 
synchronized with one another 
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From step 706 



Short-term filter phase error to derive a 
short-term phase adjust signal 



Estimate a frequency offset Aco between 
sampling signal and serial data signal 
(e.g., Long-term filter phase error to derive 
the frequency estimate) 



Generate/Manipulate phase control 
signals to compensate for the short term 
phase offset and the frequency offset Aco, 
based on the short-term phase adjust 
signal and frequency offset estimate 
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Rotate the interpolated phase of the 
sampling signal in response to the phase 

control signals such that the sampling 
signal and the serial data signal are phase 
aligned and frequency synchronized with 
one another 
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Deriving a sampling signal 
having an interpolated phase 



Estimating a frequency offset 
between the sampling signal 
and a serial data signal 



Rotating the interpolated phase 
of sampling signal at a rate 
corresponding to the frequency offset, 
so as to reduce the frequency offset. 
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Generating a master timing signal 



Generating multiple time-staggered 
sampling signals based on the master 
timing signal 



Sampling a received, analog serial data 
signal in accordance with each of the 
multiple time-staggered sampling signals, 
thereby producing multiple time-staggered 
data sample streams 



Time-deskewing the multiple time- 
staggered data streams 



Demultiplexing multiple time-deskewed 
data streams produced in step 2908 
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Generating a master timing signal 



Deriving multiple sampling signals based on 

the master timing signal, each of the 
multiple sampling signals being associated 
with one of multiple serial data signals, 
each of he sampling signals having an 
interpolated phase 







Sampling and quantizing each of the 
multiple serial data signals according to the 
associated one of the sampling signals 







Rotating the interpolated phase of each 
sampling signal at a rate corresponding to a 

frequency offset between the sampling 
signal and the serial data signal associated 

with the sampling signal, whereby each 
sampling signal is frequency synchronized 

with each associated serial data signal. 
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